Abstract: Effect of seed treatment on seedling health of chili (BARI Morich 1) was studied at Bangladesh Agricultural University (BAU), Mymensingh, Bangladesh. BAU Bio-fungicide (3% of seed weight), chitosan (1% solution), thiovit (0.3% of seed weight), compressed moist heat (54ºC for 15 minutes), neem leaf extract (1:1 w/v), garlic clove extract (1:3 w/v), ginger extract (1:2 w/v) and allamonda leaf extract (1:1 w/v) were employed as seed treating agents. The treated seeds were placed on moistened blotter paper. Data were recorded on percent germination, production of percent healthy seedling and seedling vigour of chili. The results of seed health testing showed that, five different seed borne fungi viz. Colletotrichum capsici, Curvularia lunata, Rhizopus stolonifer, Aspergillus flavus and Fusarium moniliforme were found to be associated with the tested chili seed samples. Among these fungi, Curvularia lunata was the most prevalent one which was followed by Rhizopus stolonifer, Colletotrichum capsici, Fusarium moniliforme and Aspergillus flavus. All the seed treating agents were found to be effective compared to control in controlling seed borne fungi for the blotter method. The highest percentage of germination (93.33%) was recorded when the seeds of BARI Morich 1 were treated with BAU Bio-fungicide, whereas the lowest percentage of germination (61.33%) was recorded in case of untreated seeds. The highest percentage of healthy seedling (95.33%) was recorded when the seeds were treated with BAU Bio-fungicide and allamonda leaf extracts, whereas the lowest percentage of healthy seedling (59.00%) was recorded in case of untreated seeds. The highest vigour index (681.59) was recorded when the seeds were treated with neem leaf extracts, whereas the lowest vigour index (214.66) was recorded in case of untreated seeds.
Introduction
Chili (Capsicum annuum) belongs to the genus Capsicum under Solanaceae family widely grown in almost all areas and seasons in Bangladesh (Asaduzzaman et al., 2010) . Chili is widely grown as spice, vegetable or cash crop in the tropics. (Hemannavar, 2008) . Globally chili is grown over an area of 1.5 million ha with production of 7.18 million tons (Anon., 2005) .The average yield of chili in Bangladesh is 1.678 metric t ha -1 which is very low compared to the yield of other chili growing countries of the world (BBS, 2010 (BBS, -2011 . Delayed and erratic germination of chili seeds is one of the reasons of low yield of chili. There are many factors responsible for the delayed and erratic germination of chili seeds. Among the various factors, diseases are predominant. Chili suffers from many diseases caused by fungi, bacteria, viruses, nematodes and also abiotic stresses. Fungal diseases play a vital role in reducing the germination of chili. Among the fungal diseases; damping off, anthracnose or fruit rot, powdery mildew and leaf spots are the most prevalent ones. The fungi Fusarium oxysporum, Sclerotium rolfsii, and Rhizoctonia solani are soil inhabiting pathogens with wide host range and thereby, very difficult to control. The anthracnose or ripe fruit rot is a seed borne disease caused by Colletotrichum capsici (Sydow, 1913) . It is a wide year spread problem limiting the profitable cultivation and seed production throughout the major chili growing regions of India. The disease has been observed to occur in three phases viz., (i) seedling blight or damping off stage, prevalent in the nursery, (ii) leaf spotting and die back stage which is initiated at different stages of growth and (iii) fruit rot stage in which especially the ripe fruits are infected. The disease is both seed borne and air borne and affects seed germination and vigour to a greater extent (Ahmed, 1982; Perane and Joi, 1988; Mesta, 1996 and Asalmol et al., 2001) . Seed treatment is a process of treating seeds by any physical, chemical, biological or other agent(s) to destroy harmful seed-borne organisms or to protect the seeds against infection. It is done to prevent germination failure and seedling infection, to destroy external and internal seed borne pathogens and to develop a protective zone around the seed in the soil which protects the germinating seed and seedling from the attack of certain soil borne pathogens. To increase the production of chili qualitatively and quantitatively; farmer requires healthy and quality seeds with high percentage of germination and purity. Hence, it is imperative that seeds must be tested before they are sown in the field. Another adverse effect of seed borne pathogen is that, it will contaminate the areas which were disease free previously. So, it necessitates the eradication of seed borne inoculums through various seed treatments and through enforcement of proper domestic and international quarantine acts and procedures. Hence, the present investigation was undertaken to evaluate the effect of seed treatment with chemicals, botanicals and biological agents on prevalence of major seed borne fungi, germination, seedling health, and vigour index of chili in blotter method.
Materials and Methods
The present investigation was carried out in the MS Laboratory, Department of Plant Pathology, Bangladesh Agricultural University (BAU), Mymensingh during November 2012 to June 2013. BARI Morich 1 was used in the experiment collected from Bangladesh Agricultural Research Institute (BARl), Joydevpur, Gazipur. Collected seed samples were stored at room temperature (25°C). There were nine treatments used in this study which are as follows: T 0 =Control,T 1 =Seed treatment with BAU Biofungicide (3% of seed weight) ,T 2 = Seed treatment with chitosan (1% solution),T 3 = Seed treatment with thiovit (0.3% solution),T 4 = Hot water seed treatment at 54º C for 15 minutes,T 5 = Seed treatment with neem leaf extracts (1: 1 w/v),T 6 = Seed treatment with garlic clove extracts (1: 3 w/v) ,T 7 = Seed treatment with ginger rhizome extracts (1:2 w/v) T 8 = Seed treatment with allamonda leaf extracts (1: 1 w/v).The extracts were prepared by using the method of Ashrafuzzaman and Hossain, 1992 . For preparation of extracts, collected leaves were weighted in an electric balance and then washed in the water. After washing the large leaves were cut into small pieces. For producing extracts, weighted plant parts were pulverized in Mortar and Pestle and then distilled water was added into the pulverized plant parts. The pulverized mass was squeezed through 3 folds of fine cotton cloth. For getting 1:1 (w/v) ratio, 100 ml of distilled water was added with 100 g plant parts. For getting 1:2 (w/v) ratios, 200 ml of distilled water was added with 100 g plant parts. For getting 1:3 (w/v) ratios, 300 ml of distilled water was added with 100 g plant parts. Seeds of BARI Morich-1 were used for seed treatment. 400 seeds of each selected samples were soaked for 1 hour in chemical solution of 0.3% thiovit and 1% chitosan. Hot water seed treatment was done for 15 minutes at 54ºC. Seeds were mixed with BAU Bio-fungicide @ 3.0% of seed weight. Seeds were treated in neem leaf extract, garlic clove extract, allamonda leaf extract, and ginger rhizome extract as well as in distilled water for 1 hour as control. After 1 hour; the treated seeds were placed on moistened blotter paper at the rate of 25 seeds per plate. The test was carried out following the method of international rules for seed health testing (ISTA 1996) . After incubation period, the seeds were examined under stereomicroscope for detecting the fungi grew over the germinating seeds on blotter paper. Firstly the organisms were isolated from the seeds by observing fruiting structure; thereafter the organisms were cultured in pure form on PDA. Conidia of the fungi were transferred from germinated seed surface to PDA plate with the help of sterile pointed needle. After growth of the fungal colony from the conidia, hyphal tips were transferred to another PDA plates and incubated at 28ºC for luxuriant growth. Thus the pure culture of the pathogens was obtained. Then necessary multiplication of the pathogen was done. The plates were then placed under NUV light for maximum conidia production for 14 days at 28ºC.The identification of fungi was done based on the spore morphology and colony characters (Barnett and Hunter, 1972, Ellis, 1971) . The culture was further purified by following single spore isolation technique (Tuite, 1969) . Thus obtained pure culture was maintained on Potato Dextrose Agar slants. Such culture tubes were preserved in a refrigerator at 5°C and renewed once in a month for further studies. Data were recorded on prevalence of seed borne fungi, percent seed germination, percent healthy seedling, root length, shoot length and total length at 15 DAS. Completely Randomized Design (CRD) was followed to carry out the experiment. Each treatment was replicated thrice. The collected data on different parameters were analyzed statistically by using MSTAT C package program. The means for all the treatments were compared by DMRT (Duncan Multiple Range Test). The significance of the difference among the means was calculated by LSD test (Least Significance Difference).
Results and Discussion
In`BARI Morich 1, Colletotrichum capsici, Curvularia lunata, Aspergillus flavus, Fusarium moniliforme, and Rhizopus stolonifer were found to be associated with the untreated seeds which significantly reduced germination. Similar results were also reported by earlier worker (Bhuiyan, 1989; Kamlesh-Mathur and Mathur, 1995; Solanke et al. 2001 and Asalmol et al., 2001 . All the seed treating agents completely eliminated the fungi Colletotrichum capsici and Fusarium moniliforme, Among the fungi, Curvularia lunata was the most prevalent ones followed by Rhizopus stolonifer,Colletotrichum capsici, Fusarium moniliforme and Aspergillus flavus. The highest (14.67%) seed borne Curvularia lunata was found in case of untreated seeds, whereas the lowest (2.00%) seed borne Curvularia lunata was found when the seeds treated with BAU Bio-fungicide + Ginger rhizome extracts. The highest (4.67%) seed borne Aspergillus flavus was found in case of untreated seeds whereas the lowest (2.00%) seed borne Aspergillus flavus was found when the seeds treated with allamonda leaf extracts. The highest (10.33%) seed borne Rhizopus stolonifer was found in case of untreated seeds, whereas no seed borne Rhizopus stolonifer was found when the seeds treated with BAU Bio-fungicide, thiovit and allamonda leaf extracts (Table 1) Table  2 ). The lowest seed germination (61.33%) was obtained from control. The highest seed germination (93.33%) was obtained when the seed was treated with BAU Bio-fungicide followed by seed treatment with Neem leaf extract (93.00%). Seed germination was increased by 52.18% under BAU Bio-fungicide over control. Significant differences were observed between treatments and control as well as among the treatment. The lowest percent healthy seedling (59.00%) was obtained from control. The highest percent healthy seedling (95.33%) was obtained when the seed was treated with allamonda leaf extract and seed treatment with BAU Bio-fungicide. Percent healthy seedling was increased by 61.58% under allamonda leaf extract and BAU Bio-fungicide over control. The highest total length (7.53 cm) was obtained when the seed was treated with allamonda leaf extract which was very closely followed by the seed treatment with neem leaf extract, whereas the lowest total length (3.50 cm) was obtained under untreated control. Total length was increased by 115.14% under allamonda leaf extracts over control. The lowest vigour index (214.66) was recorded in case of untreated seeds, whereas the highest vigour index (681.59) was recorded when the seeds were treated with neem leaf extracts which was closely followed by seed treatment with BAU Biofungicide and allamonda leaf extracts (Table 2 ). In the present study; BAU Bio-fungicide, all the botanicals significantly reduced seed borne fungal pathogens of chili, simultaneously increased the germination percentage and enhanced the growth characters of chili seedling. The similar results in reducing percent seed borne fungal pathogens, increasing percent germination and enhancing growth characters of vegetable seedling were also found by the reports of Islam et al., (2006) ; Hossain et al. (2005); Howlader (2003) ; Rahman et al., (1999) ; Rahman et al., (2012) ; Khan (1999); Mahfuzul (1997) ; Kurueheve and Padmavathi (1997); Suratuzzaman (1995) ; Khan and Fakir (1995) ; Arun et al. (1995); Hashim et al. (1992) , Assadi and Behroozin (1987) 
Conclusion
Seed borne fungal pathogens cause enormous economic losses to the chili growers of all over the worlds especially in Bangladesh by preventing germination, inducing seedling mortality as well as morphological disorder, and reducing seedling vigour. The results of the present investigation showed that, seed treatment with different physical, chemicals, biological and botanical agents especially BAU Biofungicide, allamonda leaf extracts, neem leaf extracts and chitosan solution will be helpful to prevent germination failure, to produce healthy, disease free and morphologically strong seedling and to promote production of vigorous seedling which is considered as effective, economic, and eco-friendly disease management strategy. Among different seed treating agents, BAU Bio-fungicide has been proved as the best seed treating agent in controlling different seed borne fungi which is closely followed by allamonda leaf extracts, chitosan solution, garlic extracts and neem leaf extracts.
